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(57)Abstract: 

PROBLEM TO BE SOLVED: To smoothly fix a workpiece 
in a five surface open state. 

SOLUTION: An annular piston 20 is inserted into the 
lower part of a guiding hole 1 7 in a housing 11 so as to 
be freely moved up and down, and a transmission sleeve 
24 is inserted into the cylindrical hole of the piston 20 
by opening a first annular gap 21. A ring-like operation 
tool 36 is inserted into the upper part of the guiding hole 
17 by opening a second annular gap 22. and the 
operation tool 36 is fitted around a plurality of balls 37. 
At the time of clamping, first a pull bolt 3 attached to a 
workpiece 1 is inserted into the sleeve 24, and then the 
sleeve 24 is driven downward by the piston 20. Then, 
since the operation tool 36 switches the balls 37 to an 
engaging position X, the driving force of the piston 20 is 
transmitted through the sleeve 24. the balls 37 and the 
pull bolt 3 to the workpiece 37, and the reference 
surface R of the workpiece 1 is pressed to the 
supporting surface S of a work pallet 7. 




LEGAL STATUS 

[Date of request for examination] 1 6.1 2.2002 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



/ A. 



Searching PAJ 



Copyright (C); 1998.2003 Japan Patent Office 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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CLAIMS 



[Claim(s)] 

[Claim 1] An annular driving member (20) is inserted in the part of the 2nd edge approach of a 
guide hole (17) by which opening was carried out to the 1st edge of housing (1 1) free [ migration 
in the direction of an axial center ]. Open the 1st annular clearance (21) in the tubiform hole 
(20a) of the driving member (20), and a transmission sleeve (24) is inserted in it. While turning 
the transmission sleeve (24) to the 2nd edge and constituting it movable by the above- 
mentioned driving member (20). a return means (31) constitutes movable towards the 1st above- 
mentioned edge. Open the 2nd annular clearance (22) in the 1st edge part of the above- 
mentioned guide hole (17), insert an actuation implement (36). and by migration in the direction 
of an axial center of the above-mentioned transmission sleeve (24) to the actuation implement 
(36) The engagement implement (37) supported into the 1st edge part of the transmission sleeve 
(24) Clamp equipment characterized by what was constituted possible [ a change in the 
engagement location (X) which engages with the engaged portion (5) of the rod (3) inserted into 
the tubiform hole (24b) of a transmission sleeve (24) same as the above, and the engagement 
discharge location (Y) where engagement to the engaged portion (5) is canceled ]. [Claim 2] 
Clamp equipment characterized by what the feed hopper (47) of a cleaning fluid was prepared in 
said housing (11). it was made open for free passage [ 1st at the end of the above of said guide 
hole (17) ] at least through the 2nd aforementioned annular clearance (22). and the feed hopper 
(47) was constituted for in clamp equipment according to claim 1. 

[Claim 3] In clamp equipment according to claim 1 or 2. open spacing in a hoop direction at the 
1st edge part of the aforementioned transmission sleeve (24), and penetration formation of two 
or more free passage holes (38) is carried out. Two or more balls (37) constitute the 
aforementioned engagement implement, and it inserts in the above-mentioned free passage hole 
(38). Form the aforementioned actuation implement (36) in the shape of a ring, and the 1st edge 
part of the above-mentioned transmission sleeve (24) is made attached outside. While preparing 
the 1st page (41) which shows the inner skin of the actuation implement (36) of the shape of the 
ring to two or more above-mentioned balls (37) in the engagement location (X) approaching the 
axial center (A) of said guide hole (17). and the engagement discharge location (Y) which keeps 
away from an axial center (A) same as the above Clamp equipment characterized by what the 
2nd page (42) which holds two or more balls (37) same as the above in an above engagement 
location (X) was prepared for. 

[Claim 4] In the clamp equipment of a publication, said rod (3) is fixed to either of claims 1-3 in 
the fixed field (R) of a work piece (1), enabling free attachment and detachment Clamp 
equipment characterized by what was constituted so that the above-mentioned fixed field (R) of 
the above-mentioned work piece (1) might be pulled to the back face (S) of the base (7) which 
attached said housing (11) and it might be made to fix to it through the above-mentioned rod (3). 
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DETAILED DESCFUPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the clamp equipment for fixing anchorages-ed, 

such as a work-piece metallurgy mold, to a work-piece pallet, a table, etc. 

[0002] 

[Description of the Prior Art] For example, since the work piece is fixed to a work-piece pallet 
free [ attachment and detachment ] when an anchorage-ed is a work piece, generally swinging 
arm-type clamp equipment is used. If it explains in more detail, by fixing two or more housing for 
a clamp to a work-piece pallet near the both-sides side of right and left of the above-mentioned 
work piece, and driving upward one rocking section of the arm supported free [ rocking ] in each 
housing with an oil pressure piston, the rocking section of another side of an arm same as the 
above will be rocked downward, and the above-mentioned work piece will be pressed on a work- 
piece pallet. 
[0003] 

[Problem(s) to be Solved by the Invention] The following problem had arisen with above 
conventional clamp equipment. In catching the inferior surface of tongue of the sixth page of 
work-piece order four directions by the work-piece pallet in the state of [ above-mentioned ] a 
clamp, an arm is ****(ed) by two or more places of a top face while a both-sides side on either 
side meets housing of clamp equipment. For this reason, with an above-mentioned inferior- 
surface-of-tongue fixed condition, a tool interferes in two or more places of the both-sides side 
of right and left of a work piece, and two or more places of a top face, and they cannot be 
processed. In addition, since a part of both-sides tooth space of metal mold and top tooth space 
are narrowed by the above-mentioned housing and two or more arms when an anchorage-ed is 
the Shimokane mold, the workability at the time of metal mold exchange is bad. 
[0004] 

[Objects of the Invention] The purpose of this invention is to enable it to perform the clamping 
smoothly while enabling it to clamp anchorages-ed. such as a work piece, in the state of fifth 
page disconnection. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 
constituted clamp equipment as follows, as shown in drawing 5 from drawing 1 . 
[0006] (Invention of claim 1) Invention of claim 1 is constituted as follows. The annular driving 
member 20 is inserted in the part of the 2nd edge approach of the guide hole 1 7 by which 
opening was carried out to the 1st edge of housing 1 1 free [ migration in the direction of an axial 
center ]. Open the 1st annular clearance 21 in tubiform hole 20a of the driving member 20, and 
the transmission sleeve 24 is inserted. While turning the transmission sleeve 24 to the 2nd edge 
and constituting it movable by the above-mentioned driving member 20, the return means 31 
constitutes movable towards the 1 st above-mentioned edge. Open the 2nd annular clearance 22 
in the 1st edge part of the above-mentioned guide hole 17, insert the actuation Implement 36. 
and by migration in the direction of an axial center of the above-mentioned transmission sleeve 
24 to the actuation implement 36 The engagement implement 37 supported into the 1st edge 
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part of the transmission sleeve 24 was constituted possible [ a change in the engagement 
discharge location Y where engagement to the engagement location X which engages with the 
engaged portion 5 of the rod 3 in which it was inserted into tubiform hole 24b of the transmission 
sleeve 24 same as the above, and its engaged portion 5 is canceled ]. 

[0007] (Invention of claim 2) Invention of claim 2 adds the next configuration to the configuration 
of above-mentioned claim 1. The feed hopper 47 of a cleaning fluid was formed in said housing 
1 1, it was made open for free passage [ 1st at the end of / of said guide hole 17 / the above ] at 
least through the 2nd aforementioned annular clearance 22, and the feed hopper 47 was 
constituted. 

[0008] (Invention of claim 3) Invention of claim 3 adds the next configuration to above- 
mentioned claim 1 or the configuration of 2. Open spacing in a hoop direction at the 1 st edge 
part of the aforementioned transmission sleeve 24, and penetration formation of two or more 
free passage holes 38 is carried out. Two or more balls 37 constitute the aforementioned 
engagement implement, and it inserts in the above-mentioned free passage hole 38. Form the 
aforementioned actuation implement 36 in the shape of a ring, and the 1 st edge part of the 
above-mentioned transmission sleeve 24 is made attached outside, it shows the inner skin of the 
actuation implement 36 of the shape of the ring to two or more above-mentioned balls 37 in the 
engagement location X approaching the axial center A of said guide hole 1 7. and the engagement 
discharge location Y which keeps away from the axial center A same as the above, while 
preparing 41 [ page / 1st ] two or more balls 37 same as the above are held in the above 
engagement location X — 42 [ page / 2nd ] was prepared. 

[0009] (Invention of claim 4) Invention of claim 4 adds the next configuration to one configuration 
of above-mentioned claims 1-3. Said rod 3- was fixed to the fixed field R of a work piece 1. 
enabling free attachment and detachment, and it constituted so that the above-mentioned fixed 
field R of the above-mentioned work piece 1 might be pulled to the back face S of the base 7 
which attached said housing 1 1 and it might be made to fix to it through the above-mentioned 
rod 3. 
[0010] 

[Function and Effect] Each above-mentioned invention does the following operation 
effectiveness so, as shown in drawing 5 from drawing 1 . (Invention of claim 1) Invention of claim 
1 does the following operation effectiveness so. As shown in drawing 4 , when beginning to insert 
in the housing 11 of clamp equipment 10 the rod 3 fixed to the anchorage 1-ed, clamp equipment 
10 is operated to the clamp discharge condition. That is. the transmission sleeve 24 is moved to 
the bottom which is the 1st one end by the return means 31, and the engagement implement 37 
is switched to the engagement discharge location Y. 

[001 1] If the above-mentioned anchorage 1-ed is dropped from the condition of above- 
mentioned drawing 4 , the lower limit of the above-mentioned rod 3 is first inserted into tubiform 
hole 24b of the transmission sleeve 24. When the axial center A of the guide hole 17 and the 
axial center B of a rod 3 are carrying out cardiac gap at the time of insertion initiation of the rod 
3, and the above-mentioned transmission sleeve 24 and the above-mentioned actuation 
implement 36 move horizontally by existence of said two annular clearances 21-22, the above- 
mentioned cardiac gap is corrected automatically. As shown in drawin g 5 , while the above- 
mentioned rod 3 is smoothly inserted in tubiform hole 24b of the transmission sleeve 24 by this, 
the fixed field R of the anchorage 1-ed is responded to by the back face S of the base 7. 
[0012] Subsequently, the transmission sleeve 24 is driven by the driving member 20 to the 
bottom which is the 2nd one end. Then, as shown in drawing 1 . the engagement implement 37 
supported to the transmission sleeve 24 is switched to the engagement location X, and engages 
with the engaged portion 5 of said rod 3. Thereby, the driving force of the above-mentioned 
driving member 20 is transmitted to the aforementioned anchorage 1-ed through the 
transmission sleeve 24, the above-mentioned engagement Implement 37, and a rod 3 in order, 
and the fixed field R of the anchorage 1-ed is fixed to the back face S of the base 7. 
[0013] Since the change of the aforementioned engagement implement 37 in the engagement 
discharge location Y will be enabled if the above-mentioned transmission sleeve 24 is moved 
upward with the return means 31 when canceling the clamp condition shown by above- 
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mentioned drawing 1 , said rod 3. is smoothly sampled by moving the aforementioned anchorage 
1-ed upward in this condition. 

[0014] According to this invention, in said clamp condition, the fifth page except the fixed field R 
of the sixth page of the anchorage 1-ed can be opened. For this reason, when that anchorage- 
ed is a work piece, the fifth above-mentioned page can be continuously processed with the 
above-mentioned clamp condition, and the efficiency of machining improves by leaps and bounds. 
Moreover, since the tooth space around the metal mold is not narrowed when the above- 
mentioned anchorage-ed is metal mold, the workability at the time of metal mold exchange 
improves. Furthermore, since the above-mentioned cardiac gap is automatically correctable even 
if it is the case where the axial center of the guide hole of clamp equipment and the axial center 
of the rod of an anchorage-ed are carrying out cardiac gap. as mentioned above, connection at 
the time of clamping can be performed smoothly. Since the engagement implement was 
moreover supported into the 1 st edge part of a transmission sleeve, the depth of a guide hole 
can be engaged in the engagement implement and engaged portion of a rod in a shallow location. 
For this reason, as for the above-mentioned rod. the wire extension from an anchorage-ed 
becomes short. 

[0015] (Invention of claim 2) Invention of claim 2 does the following operation effectiveness so. 
The cleaning fluid supplied to the feed hopper 47 is made to breathe out with sufficient vigor 
from upper limit opening (opening of the 1st one end) of the guide hole 17. as shown in the 
broken-line arrow head in drawing 4 at the time of the connection actuation for a clamp 
mentioned above. Then, foreign matters adhering to the lower part of said rod 3, such as dust 
and end powder, are blown away and cleaned by the cleaning fluid with which the above was 
breathed out. Furthermore, since the clearance between the tubiform hole 24b and peripheral 
face of the rod 3 same as the above is sometimes narrowed while the above-mentioned rod 3 
being inserted in tubiform hole 24b of the transmission sleeve 24. the aforementioned cleaning 
fluid flows the clearance with sufficient vigor, and the peripheral face of the rod 3 is fully 
cleaned. For this reason, an engagement mistake with the engaged portion 5 of that rod 3 and 
the aforementioned engagement implement 37 can be prevented. 

[0016] Moreover, just before the fixed field R of the aforementioned anchorage 1-ed is 
responded to by the back face S of the base 7. since the clearance between these both sides 
R.S is narrowed and the above-mentioned cleaning fluid flows the clearance with sufficient vigor 
(refer to the two-dot chain line arrow head in drawing 5 ). above*-mentioned double-sided R-S 
can be cleaned powerfully. For this reason, the anchorage 1-ed can be positioned with a 
sufficient precision to the above-mentioned base 7. And since the 2nd annular clearance 22 
between said guide holes 1 7 and actuation implements 36 was made to make it serve a double 
purpose as a path of a cleaning fluid, a part of path [ at least ] only for cleanings is omitted, and 
a configuration can be made simple. 

[0017] (Invention of claim 3) Invention of claim 3 does the following operation effectiveness so. 
The clamp force transmitted to the transmission sleeve 24 from the driving member 20 at the 
time of said clamp drive can be certainly transmitted to said rod 3 through two or more balls 37, 
and the powerful clamp force is acquired. 

[0018] (Invention of claim 4) Invention of claim 4 does so the same operation effectiveness as 
invention of aforementioned claim 1 fundamentally. That is, since the fifth page of the work piece 
except a fixed field is continuously processible with a clamp condition, the efficiency of 
machining improves by leaps and bounds. 
[0019] 

[Embodiment of the Invention] Hereafter, drawin g 5 explains 1 operation gestalt of the clamp 
equipment concerning this invention from drawing 1 . First, drawing 4 explains the procedure in 
which clamping of the anchorage-ed is carried out by the above-mentioned clamp equipment, 
from drawing 2 . 

[0020] In drawin g 2 . a sign 1 is the work piece (anchorage-ed) 1 which is going to be processed 
by the machining center, and datum level (fixed field) R is beforehand machined by the top face 
of the sixth page of the work-piece 1 order four directions. Subsequently, two or more MENEJI 
holes 2 are formed in the datum plane R, and the screw stop of the attachment and detachment 
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of the pull bolt (rod) 3 is made free to each MENEJI hole 2 by the help or the robot after that. 
The rotating part 4 for screwdrivers of a hexagon and the engaged portion 5 mentioned later are 
formed at the tip of the pull bolt 3. [0021] In drawing 3 . a sign 7 is a work-piece pallet which is 
the base for supporting an anchorage-ed. While two or more formation of the through tube 8 
mentioned later is carried out at the work-piece pallet 7 (here, only two are illustrated) and the 
housing 1 1 of clamp equipment 10 is fixed to the location corresponding to bottom opening of 
the through tube 8. the back face S is constituted by the periphery part of upper opening of the 
through tube 8 same as the above. In addition, an above-mentioned through tube 8 and an 
above-mentioned back face S may be replaced with the work-piece pallet 7 as mentioned above 
what was formed directly, and may be formed in the adapter block (not shown) attached in the 
work-piece pallet 7. In this case, it Is desirable to fix said housing 1 1 to that adapter block. 
[0022] When the above-mentioned work piece 1 is fixed to the above-mentioned pallet 7. as 
shown in drawing 3 same as the above, while making the work piece 1 of the posture of drawing 
2 into the posture of vertical reverse (see drawing 4 ) and inserting the pull bolt 3-3 into the 
through tube 8-8 of the above-mentioned pallet 7 in the condition first, the datum level R of the 
above-mentioned work piece 1 is caught by the back face S of the pallet 7. Subsequently, the 
clamp drive of the above-mentioned clamp equipment 10 is carried out. Then, the above- 
mentioned pull bolt 3-3 is pulled downward, and is fixed to the back face S of the above [ the 
above-mentioned work piece 1 ] by the below-mentioned clamping device established in the 
above-mentioned housing 11. Then, the above-mentioned pallet 7 is carried in into a machining 
center, and fifth page other than the datum level R of the sixth page of the work piece 1 is 
continuously processed by the above-mentioned machining center after that. 
[0023] If the above-mentioned processing is completed, first, the work-piece pallet 7 is taken 
out from the above-mentioned machining center, subsequently, the above-mentioned clamp 
condition will be canceled, the above-mentioned work piece 1 will be removed from the above- 
mentioned pallet 7, and the pull bolt 3-3 will be removed from the work piece 1 after that. 
[0024] Next, drawing 1 and drawin g 5 explain the detailed structure of above clamp equipment 
10. Drawing 1 shows a clamp condition and is drawing of longitudinal section of the arrow-head I 
part in aforementioned drawing 3 . Drawing 5 is drawing which shows a clamp discharge condition 
and is equivalent to above-mentioned drawing 1 . As shown mainly in drawing 1 . the through 
tube 8 of said work-piece pallet 7 is constituted by minor diameter top hole 8a and bottom hole 
of major diameter 8b. Said housing 1 1 of the above-mentioned clamp equipment 10 consists of a 
bottom housing part 12 and an upper housing part 13 inserted in bottom hole of the above 8b. 
While the housing part 12-13 of these upper and lower sides is attached to one with two or more 
short bolts 14. it is being fixed to the above-mentioned work-piece pallet 7 with two or more 
long bolts 15. In addition, each is illustrating only the one above-mentioned bolt 14-15. 
[0025] The guide hole 1 7 prolonged in the vertical direction is formed in the above-mentioned 
housing 11. The guide hole 17 is constituted by the upper hole 18 formed in the upper housing 
part 13, and the lower hole 19 formed in the bottom housing part 12, and it turns opening of the 
upper limit (the 1st edge) of the upper hole 18 upward In addition, the sign A in aforementioned 
drawing 4 shows the axial center of the above-mentioned guide hole 1 7. and the sign B in 
drawing 4 same as the above shows the axial center of said pull bolt 3. 

[0026] The piston 20 which is an annular driving member is inserted in the lower hole 1 9 of the 
above-mentioned guide hole 17 free [ **** migration in the direction of an axial center ]. The 
1st annular clearance 21 is opened in tubiform hole 20a of the piston 20. and the transmission 
sleeve 24 is inserted. The hydraulic actuation room 27 is formed between up-and-down O rings 
25-26 with the above-mentioned piston 20 up side. A sign 28 is feeding-and-discarding opening 
of a pressure oil» and a sign 29 is a dust seal. And if a pressure oil is supplied to the above- 
mentioned actuation room 27, the above-mentioned transmission sleeve 24 will be moved 
downward by the above-mentioned piston 20 through flange 24a. With this, conversely, if a 
pressure oil is discharged from the actuation room 27 same as the above, the above-mentioned 
transmission sleeve 24 and an above-mentioned piston 20 will be moved upward by the return 
spring (return means) 31. A sign 32 is a spring room and a sign 33 is a spring receptacle. 
[0027] The 2nd annular clearance 22 is opened in the bottom approach part of the upper hole 1 8 
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of the above-mentioned guide hole 17, the ringHike actuation implement 36 is inserted, and the 
actuation implement 36 is attached outside by two or more balls (engagement implement) 37 
supported in the upper part of the above-mentioned transmission sleeve 24. If it explains in more 
detail, spacing is opened in a hoop direction at the upper limit part (the 1st edge part) of the 
transmission sleeve 24. penetration formation of two or more free passage holes 38 will be 
carried out. and the above-mentioned ball 37 will be horizontally inserted in each free passage 
hole 38 free [ an attitude ]. moreover — the inner skin of the above-mentioned actuation 
implement 36 — the shape of a taper — the 1st page stands in a row in 41 and this — 42 
[ page / 2nd ] is formed up and down. 

[0028] The tubed guide member 44 is inserted in the above-mentioned transmission sleeve 24, 
and the guide member 44 is energized upward with the accommodation spring 45. Furthermore, 
the feed hopper 47 of a cleaning fluid is formed in the lower part of the bottom housing part 12 
of the above. The feed hopper 47 While the upper limit of said pallet 7 top hole 8a is open for 
free passage through the upper limit of the upper slot 50 and the aforementioned guide hole 1 7 
of the subfissure 49 of the through-hole 48 of said spring room 32 and transmission sleeve 24, 
the 1st aforementioned annular clearance 21. and the aforementioned actuation implement 36, 
the 2nd aforementioned annular clearance 22, and the actuation implement 36 same as the 
above in order The upper limit of same as the above pallet 7 top hole 8a is open for free passage 
through the above-mentioned spring room 32, through tube 33a of the aforementioned spring 
receptacle 33, through tube 44a of said guide member 44, and the upper limit of the guide hole 
1 7 same as the above in order (refer to drawing 4 ). 

[0029] Hereafter, aforementioned drawing 4 , and drawing 5 and above-mentioned drawing 1 
explain actuation of the clamp equipment 10 of the above-mentioned configuration. As shown in 
drawing 4 . when beginning to insert in the above-mentioned housing 1 1 the pull bolt 3 fixed to 
said work piece 1, clamp equipment 10 is operated to the clamp discharge condition. That is. by 
discharging a pressure oil from the aforementioned feeding-and-discarding opening 28, the 
transmission sleeve 24 is moved upward by the return spring 31, and it is switched to the 
engagement discharge location Y where two or more aforementioned balls 37 separated from the 
aforementioned axial center A. 

[0030] Furthermore, as shown in drawing 4 same as the above, the compressed air for cleaning is 
supplied to the aforementioned feed hopper 47. and it is breathed out from the upper limit of the 
guide hole 1 7 in the path which the compressed air mentioned above (refer to broken-line arrow 
head). For this reason, foreign matters adhering to the lower part of the above-mentioned pull 
bolt 3, such as dust and end powder, are blown away and cleaned by the compressed air by 
which the above was breathed out. 

[0031] If the above-mentioned work piece 1 is dropped from the condition of above-mentioned 
drawing 4 , first, said rotating part 4 for screwdrivers of the lower limit of the above-mentioned 
pull bolt 3 is inserted in the aforementioned guide member 44, and, subsequently the amount of 
[ of the aforementioned engaged portion 5 / 6 ] flange presses the above-mentioned guide 
member 44 downward. When the axial center A of the guide hole 17 and the axial center B of the 
pull bolt 3 are carrying out cardiac gap at the time of insertion initiation of the above-mentioned 
pull bolt 3. by existence of two annular clearances 21-22. the aforementioned transmission 
sleeve 24 and the aforementioned actuation implement 36 move horizontally, and the above- 
mentioned cardiac gap is corrected automatically. 

[0032] As shown in drawing 5 , while the above-mentioned pull bolt 3 is smoothly inserted in 
tubiform hole 24b of the transmission sleeve 24 by this, the datum level R of a work piece 1 is 
caught by the back face S of a pallet 7. insertion of the above-mentioned pull bolt 3 — on the 
way — the time — setting — said pallet 7 — the upper — since the clearance between hole 8a 
and the peripheral face of the pull bolt 3 and the clearance between tubiform hole 24b of the 
transmission sleeve 24 and the peripheral face of the pull bolt 5 same as the above are 
narrowed, the aforementioned compressed air flows the clearance with sufficient vigor, and the 
peripheral face of the pull bolt 3 is fully cleaned. At this time, the aforementioned engaged 
portion 5 is powerfully cleaned by the compressed air breathed out in the direction of 
centripetalism from the upper slot 50 of the aforementioned actuation implement 36. For this 
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reason, an engagement mistake can be prevented at the time of the engagement on the above- 
mentioned engaged portion 5 and said ball 37 mentioned later. 

[0033] Furthermore, just before the datum level R of the above-mentioned work piece 1 is 
caught by the back face S of a pallet 7, since the clearance between these both sides R.S is 
narrowed and the above-mentioned compressed air flows the clearance with sufficient vigor 
(refer to the two-dot chain line arrow head in drawing 5 ), the compressed air can clean above- 
mentioned double-sided R-S powerfully. For this reason, a work piece 1 can be positioned with a 
sufficient precision to the above-mentioned pallet 7. 

[0034] Then, a pressure oil is supplied to the aforementioned actuation room 27. with said piston 
20. the aforementioned return spring 31 is resisted and the transmission sleeve 24 is driven 
downward, then, said ball 37 inserted in the free passage hole 38 of the above-mentioned 
transmission sleeve 24 as shown in drawing 1 — the aforementioned actuation implement 36 — 
while the 1st page is pressed by 41 towards the aforementioned axial center A and being 
switched to the engagement location X — the above — the 2nd page is locked by 42 in the 
above engagement location X. Thereby, the driving force of the above-mentioned piston 20 is 
transmitted to said work piece 1 through the transmission sleeve 24/ the above-mentioned ball 
37, and said pull bolt 3 in order, and the work piece 1 is fixed to a pallet 7. 
[0035] Since the core of a ball 37 was located in the free passage hole 38 of the transmission 
sleeve 24 at the time of the above-mentioned clamp drive, the ball 37 can be powerfully driven in 
the direction of an axial center of the guide hole 1 7. For this reason, the clamp force transmitted 
to the transmission sleeve 24 can be transmitted to the pull bolt 3 powerfully and certainly 
through the above-mentioned ball 37 from a piston 20. 

[0036] What is necessary is just to discharge a pressure oil from the actuation room 27. when 
canceling the clamp condition of the clamp equipment 10 shown by above-mentioned drawing 1 . 
Then, as shown in drawing 5 . the above-mentioned transmission sleeve 24 and an above- 
mentioned piston 20 are moved upward by the return spring 31, said lock condition of the 
aforementioned actuation implement 36 according to 42 the 2nd page is canceled, and the 
above-mentioned ball 37 becomes free (in addition, the condition of the above-mentioned ball 37 
having already moved in the centrifugal direction, and having been switched to the engagement 
discharge location Y is shown here). Then, said work piece 1 is moved upward. Then, since a part 
for the aforementioned engaged portion 5 of said pull bolt 3 and a flange 6 evacuates two or 
more above-mentioned balls 37 to the above engagement discharge location Y. the pull bolt 3 is 
sampled smoothly. 

[0037] The above-mentioned operation gestalt can be changed as follows, for example. The 
pressure flow object which drives said piston 20 may be replaced with a pressure oil, may be a 
liquid of other classes, and may be gases, such as air. The above-mentioned piston 20 is possible 
also for replacing with constituting at a hydrostatic pressure drive and a spring return ceremony, 
and constituting at a spring drive and a hydrostatic pressure return ceremony, and can also be 
further constituted in a double acting type. Moreover, the means to which the above-mentioned 
piston 20 is returned may be replaced with the thing using the aforementioned return spring 31, 
and may use a pressure flow object. 

[0038] It replaces with constituted by the up-and-down housing part 12-13. and it is really a 
thing and said housing 10 can also be formed. It replaces with said ball 37 and replaces with 
being the engagement implement of other classes, such as a rocking cam, and constituting from 
plurality, and it is one thing and the engagement implement engaged to the engaged portion 5 of 
the pull bolt 3 can also be constituted. 

[0039] Through tube 44a of the aforementioned tubed guide member 44 and through tube 33a of 
the spring receptacle 33 may be omitted. In this case, the compressed air for cleaning supplied 
to the feed hopper 47 is breathed out still more powerfully towards the direction of 
centripetalism through the 1st annular clearance 21 and 2nd annular clearance 22 in order from 
the upper slot 50 of the actuation implement 36. Opening of the above-mentioned feed hopper 
47 may be carried out to the guide hole 1 7 between said dust seals 29 and O rings 25. it may 
carry out opening directly to the 2nd above-mentioned annular clearance 22, and may carry out 
opening to the near part of the upper limit of the upper hole 18 of the guide hole 17 same as the 
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above. Furthermore, it is also possible to omit the above-mentioned tubed guide member 44 and 
the above-mentioned spring receptacle 33. The above-mentioned cleaning fluid may be replaced 
with the compressed air. may be a gas of other classes, such as nitrogen gas. and may be a 
liquid further. 

[0040] The rod prepared in said work piece 1 is replaced with the bolt 3 of a screw fitting type, 
and may be detached and attached by other means, such as the snap ring. The anchorage-ed by 
which clamping is carried out with clamp equipment 10 may be replaced with the above- 
mentioned work piece 1 . and may be an object of other classes, such as metal mold. In this case, 
what it could always be attached in that anchorage-ed. and was formed in that anchorage-ed 
and one is sufficient as the above-mentioned rod. A table, an attaching fixture, etc. of a 
processing machine will constitute said base in these cases. 

[0041] You may constitute so that the anchorage-ed of work-piece 1 grade may be directly 
caught in said housing 1 1. The above-mentioned anchorage-ed is replaced with what is fixed by 
two or more clamp equipments, and may be fixed by one clamp equipment. Connection to the 
above-mentioned anchorage-ed and clamp equipment and the direction of a deconcatenation 
may be replaced with in the vertical direction, and may be a horizontal direction or the direction 
of slant. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The clamp condition of the clamp equipment of 1 operation gestalt of this invention 
is shown, and it is drawing of longitudinal section of the arrow-head I part in drawing 3 . 
[Drawing 2] It is the elevation of the work piece fixed by the above-mentioned clamp equipment. 
[Drawing 3] It is the elevation showing the condition of having clamped the above-mentioned 
work piece with the above-mentioned clamp equipment. 

[Drawing 4] It is drawing of longitudinal section showing the condition of beginning to insert in 
housing of the above-mentioned clamp equipment the rod fixed to the above-mentioned work 

piece. 

[Drawing 51 It is drawing which shows the clamp discharge condition of above clamp equipment, 
and is equivalent to aforementioned drawing 1 . 
[Description of Notations] 

1 — A work piece (anchorage-ed), 3 — A rod (pull bolt), 5 — Engaged portion. 7 — The base 
(work-piece pallet), 11 — Housing, 17 — Guide hole. 20 — A driving member (piston). 20a — A 
tubiform hole, 21 — The 1st annular clearance. 22 [ — Return means (return spring), ] — The 
2nd annular clearance, 24 — A transmission sleeve, 24b — A tubiform hole, 31 36 [ — The 1st 
page, 42 / — The 2nd page, 47 / — A feed hopper. A / — The axial center of the guide hole 1 7, 
R / — A fixed field (datum level of a work piece 1). X / — An engagement location, Y / — 
Engagement discharge location. ] — An actuation implement. 37 — An engagement implement 
(ball), 38 — A free passage hole, 41 
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[Drawing 




[Drawing 1] 
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[0026] ±12// -r K?L 1 7 ©T?L 1 9 (CW. WX<D 

vm^xhh fx h >2 oj)*w>i:«:^i6]'^«®i^8&a& 

{CjfASnS. -e-©f;^ h>2 0©fgj?L2 0 atcmi© 
S[t*:Rera2 l«:*WreK)>^'j-:/2 4*i»A3n4. 
±f2f ;^ h >2 0©±ffiJ-C±T©O >y2 5-26© 
fyjKttfff'PI*g2 7 ifimfSL^tlh. 8 »Ett©*& 

gfpr. n^2 2^til:^\■iy--)vxs3Z). -e-L-r. ±12 

©f'P«)S2 7^BEte««*&TS<!:. ±t2fXh>2 0«: 
.fc-^r? v>i72 4 a%:^LT±i2©e8{i;^ •;-:/2 4 

*JTiS]t(c^a5$n2>. cnifijs*^:. i5i±©f^ij!ig2 
7*ie»Ett4gfWt-si. ±tB©eK&;^ -7-2 4so' 

ex h>2 O*<S0i/<:^(ffl«^e>3 1{CJ:^T±I6J# 
fC^Sft^n^). If#3 2W/<;J(.i[-C*0. t?-^3 3«/< 

[002 7 ] ±12©// -< F?L 1 7 ©±7L 1 8 ©T^ijSlJ 
2 ©at^RSPa 2 2 «r*Wr 'J > i/'tt©»f'P* 3 
QifiWK^ti. '?-©}*ff:H:3 e*s. ±lB©{Ea»;^ '^-T" 

2 4©±S|Jtc3f^C-/ca$li©;J?-;U({;^^:P:)3 7 CCJi-K 

sns. <fc08?o<si?«-rs4. ■e©e«ix'j-y24 

©±ffigi5:»(m I iffig|5^){C^:^fS]'>^|a|ig**t:frM3K© 
jiji?L3 8*iSjiJfJfi£3n. SjSji?L3 8«:±g2;i<-il/ 

3 7 3!>«*^:mfij'^jiiiaatcifA3ns. */t. ±12© 
aifpz^s 6 ©rt^ffitcij. f—/^w>vs 1 bd4 1 4 cn 
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(0028) ±iecoe86;^ - 2 4 f^K-mi^tf-i kss 

icj:-,x±[^9(cm^stii,, 5 etc. l?ge©T-'^'5i^ 
> ygu^ 1 2 (^TS»«c yis»©mim 4 7 *J 

awens. -5-©«isa4 7«. 8^rf^M•;^^3 2 -eaji 
^ y -•^2 4<Diift4 8 • frseoJB 1 fl!^ttis/a2 i • 
wim<otSif^M3 6©T«4 9 • tuiiomz (om^tm2 

2 • |SJ±(Dfil('P:a3 6 <0±m5 0 • HylB^-/ K7L 1 7 O 
±ffl«rliCCjir>rS5iB''<U-? h 7 0±fl.8 a©±iSg{Cii 

iisnsifttc. iia^-f^^a 2 iS(rie©^<*sw3 3 

©SififLS 3 a tmE*f^ Kg|5«4 4(DKjfi?L4 4 a i 
m^Lti^ h'Kl 7<D±lg<!;«:JlI|tCji-pr(5]±y<Uy h7 
©±7L8 a©±Jg(caii3tirc».504#M). 
(002 9) «T. ±iS*»fi£©i' v>:^SlS 1 0©fP«) 
*BIriaOS4SO'S5 <!:±IS0?H 1 iK:J:oritt?g-r 
■S. H4«:inr<fc^K:. 83127 - f-;^ 1 K:@sc/c 
7';^;^^;^^3^r±!e-'^•>y>^^l itc»Ai^J6«>-5i* 

■COS. fiP%. «tri2©i&SFP2 8*»eEja*gHii-r4c 

««^<*3 ltcJ:r>res!j;^'J-:7'2 4**± 
(0 03 0 ) Sf>{c. |5I±©g|4«:/T^f (512© 

}l h 3©Tg|»Cft«l/-CC»Sffii*-«:>^»)t»if©SiB5**. 
±i2<Di!±W S4afcS®^K: J: ^ ri!>?t?Rtf snrrtii 

(0 03 1 ) ±i2®ia4©tfcS§*>6±i27-^'f-X 1 
«:m3-&rt>< i. *-r. ±iB:/;U!jf;i/h 3©Tig© 
BlJI2*i;[iIl,ffllHllKg|!^4A<Bi)IB©:</-^ K8lHit4 4rt«: 

*<±g2:tf-/ KSP«4 4*Tl*I#tC»EUrt»<. ±iB© 
|~ 3©if Ag3>&8$(c*$(,>r. K7L 1 7©fA 
'C^A i 7"JU-1<;l' h 3 ©li'C^ B i Ai-C^X U L ri» ^) »S^«: 
«. 2-:)©S«R^P42 1 • 2 2©SiE{Cj:^rfri2©e 
Sdx - 2 4 te J: c/afpft 3 6 ifiTK^^jft^'^^m U r 

(0032) cn{Cj:0. S5tC7j^-r,fc^CC. ±f2:?";l' 
jK^U h 3*ie«);i< y-:?'2 4<Dtain2 4b^Xi.-XK. 
JfA$n-5<i;*«C'7-d't-;^ 1 WSigSRj&iy^U-y |- 

7 oy^m s e <i4 , ±12 tk^i/ h 3 ®» 

A®j8«*'^«c:fet»-Ctt. frgB-'N- U f h 7©±fL8 a i :^ 

?L2 4 b <!;l5l±7';U;i< JU h 5 ©J^jgMi©OTAS*^a«>P) 

n.&©r . -e©»^*@tri2©Eiffi^»7)JS5t>«t < osn 

Oi*. B?IB©»CS^aJ5(3:. Biri2®IS{t:R38©±fl| 
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5 0 *»6^.i:»*|S)'Nia:WShiJH83g^«: J: oT^tc 
rSJSSn?.. C©/ci?). ±fB®l$(5^^gP5 imrlB^-^l' 
3 7 i©»j$-r4CK^^«:*j(,»-C. (^^S>^4E«±-C* 
4. 

(0 03 3) 3 etc. ^SB^-d'tf-y^ 1 ©®{|ffiR;&5 

h 7©3J:f^®scc§w±a?)en.5i[mr-c{*. c*i 

M). -eWEEffl^SifCJc-aTilB^MSR • S«r!*:^tC 

tr- X 1 «:fBS J: < iasSiJOr 1 5. 
(0 03 4 ) ?|#«|t»r. B>ii2©f^9!)S2 7'^)Ettifc« 

<Sur. Hlii2t;^ h>2 0^Cct-^rH^^iB®^I^§''^•*3 1 
{ct3xUTeS6;^l»-7'2 4*TiSj#(clEKj-r4. "TS 
4, a 1 tc jS-r J: ^tc. ±l2©e«i;^'j-:r2 40iljl 
7L3 8{CjfA$nfcS?riB;t^-;U3 7*i, *irfB©!Sf'^3 
6©Slffi4 1 icJ:r>Xmii<on'C^A^\^(,iXWE.$ti 

r«^fl[ax'v<9j»^ en 4 4 tci(rfB©fB 2 iB 4 2 tc 

j:-pr±iB©(?^^asxtcu-:»i'sn5. cntcici, 
±i2f;^ h>2 0©|gK):^AJ. &m:^'J~^2 4 t±iZ 
^^~JV3 7 iB!ri27';l/--i<;U h 3 ^miC:ftLxm§Z'y~ P 

b:->< I'^e^gn. ■e^©'7-d»e'->^i*«y<u-y h7 
tcgjcsns, 

(0035) ±tEt> V >:?"SBffi!iRJtC*s(,>r . effi)>^ D - 
7*2 4©ilii?L3 8rttCsK-;I/3 7©tf'C»)&{iiB$-l*fc 
©r, •?-©:i<-Jl/3 7*;*f'C K7L1 7 ©M'i:^:^[fi]'N?a:^ 
ic|gtbr*4. c©fcii>. b';^ h>2 0*>e^c8^I:^'>l- 
:/2 4 '^eas n/c 4» -5 > :/:^>«:±fBsK-;u 3 7 L 

(0 03 6) ±iB©0ir^-ri'7>7'^gI 0©i'5 
>m®^WK?fSi&fC«. fPKiM2 7*>eJI»?rgf 

ai-rn«j:c>. -r-si. 05tc7nr<t^fc. ±f2©g«) 

:^';-7'2 4Sa*f;^ h>2 0*i?g?§-'N-;^ 3 1 «Cj;oT 
±ffiJ#tC^8j)3n. MIB©aS('PA3 6©m2®4 2tCj: 

iiriao V i^tmiimmstiT:. ±ib5K-;u 3 7 niy 

-tc^c€.(^d:*j. CCrtJ. ±tB^--»l/3 7Aigt{cMi|> 

yjia] V X m^mm&s y -^^gs x e n /cttsg=& 

UruS). *©fli. friB^-i-f-;^ i«±iR]ttc^ 
S&Sli-S. -rsi. fi5iB7';U;J<;u h 3 ©iriBWtt^^^ 
5 7 > ySU^ 6 *J±gB©fi!?&©:J<-;l/ 3 7 <&± 

iB©«^^^fi[SY-viaig3^*-6©r. -e-©7-ju;j<-»i/ h 
3 jW;^ A - Xtc«i* Bxen 4. 

(0 037 ) ±fB©||)5S}eS§«. ««I?Ltf^>:©J: ^tC^M 

njefe-c*^.. MBf;^ h>2 0 4ig8&r-5E:t)ijam*. 
)Etttcf^Arffe©®a©«fl:r* -?r fc<i: < 3Sgv^©Sl 

«:r*orfeJ:(,». ±SBt'Xh>2 0«. iJS«:Elgatl- 

awsjs:ic«}fis-r.sct«>pjtrB-c*o. setctjissftictc 
fllfiK-ricifcoifil-c**. itc. ±iBfcr;^h>2 0* 
a0f3-«**^s». mgB©a«'''«*3 1 ^jpjffl-rsfc© 
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{0 0 3 8 ) fIie''^•^'i^>5'l OW. ±T©''>'55^>y 

gp»i 2 • 1 3tc<tor*8fi£-r4cccf\iAt:. -(*<>© 

rjgfiJE-r 4 C <t <> oJfiB-CftS. ■fJl^^Jl' h 3 ©ttiS^SB 

5'^«s^$nscs^ftw. giii2!j^-Ji'3 7{cf\:Arssa) 
«ifiS-r s c ttcKjir 1 o©«>cor«fisr * c i fcpjfiB 

(0039 ) |5Ii2©|gitt//'f 4©»ji?L4 4 a 

<!:''<*SW3 3(DSji?L3 3a*=^Lr«>J;<,». C© 

18^. «i&n4 7'sfiM*3n-c#)fci";-i>i'ffl©E 

m^mt. mi(DmiKm'S2 i i»2©iKWjyj2 2 1 
'kmicm-iXWirms 6<D±m5 o*>p>3}?'iL^^i^'^rS)w 

J/";^ hix-;U2 9<!:0';>i'2 5<!:CC>fHr:</-^ K?L1 7 
{CPaP3-a-rfcJ:< . ±iS<D^2 0SW.Pa2 2 

•^it««:P8P3<*r4>J:< . */c. ^±;</-r KfL 1 7© 

[0 040] BfriB^-i' f-;^ 1 «:a:t:^e>n2>o K 
«. ;^i^K^^C©:i<^^^•3«:f^A■r. ±«!)tS^©{fe(D^ 

t>. C©tS^. ±fBP f K«. *©1!SSS!^{C^{CIR{^ 

we)n/c<>©t?*r>-c<><t:<. ■?-©«[@S!^<b-^«:jfj 
fiRtyfc<>©-CfcJ:l>. cn6©is^. )5nxia«©f—:^ 
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10 

(0 04 1 ] |illg^>'>i>>'i''l 1 (C'^-d' f-;^ 1^© 

ia©ttB5£«)tt. sa©f ^^T'KStciorsjEsn 

5<>©CcR;ir. 1 -:3©j7 5>:/$|g«C<tor@3£$n 
Sfc©r*orfcJ:l,». ±ie©«@S«)ii'7>::^S 

4©aig*jJ:afate»l*©^rsitt. ±T:frisi{cf^^r. 

{@9©fS#^j:3$iB^} 

xo [ la 1 ] *»9B©-Iiisj&fi§© V > -^-jsa© V > 
-^©SLffisracS. 

(04] ±iB'7-d' f-;^K:@5£b/cP f h'il.Sif'y 
(05] ±iB© d' 7 > y$?g© d' 7 > 7"IKI»lfcfl§i&7n 

20 L/. B?riB©si (cta^f ^.s-c*s. 

(t?^Si?«] 

1 •■•■7-d'f-X(l!S@^iB?). 3" a > K c/ji/d<;i' 

h). 5-«0^^gP. 7-'<-;^(C7-i'-'N*U V h). 1 
1 •.•yN.5i;>i^. 1 7-//-Y K?L. 2 0•••|gl^Ig^5^5t(t• 
;^ h ». 2 0a -15171. 2 1 -Sr 1 ©SSIttl®ra. 2 2 

•••»2©iatti!^.iyj. 2 4- -{m:^')-^. 2 4b -m 
?L. 3 1 • -jai^iacffljf 3 6 -mm. 3 7 - 

C^JtCsK-^b). 3 8 •••jSii?L. 4 1 • m 1 il. 4 2 ••• 
m2m. 47 "tt*&P. A •••//'f K?L1 7©f4-C^. R- 

30 «@Siic7-i'tr-;^i©«igffi). x-^^(aa. y 



(02] 



[03] 



I 



(8) ^§9^9-2 8 5 92 5 




